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"Summary

. In the Poland forage-legumes are of great value both from
’ an economic and agricultural point of view., The control of wi--

rus disease fcrms an importent part of modern agricultugal
practices. Nevertheless, a few attentien has been paid to vire
uses of forage legumes and therefore systematic investigations
has been recently started at the Plant Protection Institute
on the insect vectors of virus disease,We aim a better under-
standing of the significance of the role-of insects in trans-
mission of legume viruses in various leguminous crops.

During the first year of studies on insect vectors of
virus disease of legume crops a very extensive studies on in-
sect=fauna of alfalfa and lupine were carrled out at four lo-:
calities, namely at: Naramowlce, Swadzim, Kowanowo and Zlotnikio

Five species of aphids. green pean’y aphid /Aayrthﬂg%ﬁhoa
onobrychis Bed.F./, green peach aphig /Myzus persicae /Sulz./,
black bean aphid /Aphis fabae &cop./; clover aphid /Therioa—-
phis /Pterocallidium/ trifolii; ssp. maculata Bckt./5 vetoh
aphid /Aphis craccivora Koche./ were found durihg season.. A
list of species found intludes additionally: some unidentifiled
species of leafhoppers /Jassidae/, three species of.tarnished
plant bugs, namely: Lygus pubescens Reute.y, L. pratensis L.,
and Adelphocoris lineolatus Goeze., clover 3eed weevils jApion
spp./, alfalfa weevils /Phytonomus spp./, pea and bean weevils.
/Sitona sppe./. .

The most numerous insects on alfalfa were: pea aphid
/A. onobrychis/, tarnished plant bug /Lygus pratensis/ and the
pea and bean weevils /Sitona spp./, but on lupines besldes the
pea aphid, the green peach aphid /M. persicae/ and also the
pea and bean weevils,

Aphidius ervi Hall., was the most important parasite of
the pea aphid, both in the field and greenhouse /up to 40% of
infestation was noted with this aphid/. The remained aphid .
species werelparasited by various parasite from Aphidius, E=-
phedrus and Praon genera.
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From predators larvae of Cecidomyidae and Syrphidae wexe
‘most freqﬁently observed, adults and larvae of Coccinellidae
not so frequently, and larvae of Chrysepa rarely observed.

The following species of aphids were reared and maintained

in greenhouse° Myzus persicae Sulz.y Aphis. fabae Scope, Aphls

,craocivera Kochoy Acyrthosiphon onobrychis B do F., Dysaulacor—

thum vincae Walks; ‘Macrosiphon solani Kittel., Aphidula nas— . o

turtii’ Kaltp, Pherioaphis trifolii ssps maculata Bokte, Tri-
phylleaphie luteola C.Be end;Myzooallidium riehmi’CeBo *
The three species were tested invtransmission'of%yellew '
‘bean mosaic virus from several plant sources to different test
plants, namely alfalfa, lupine, pea and bean. The most effi-
‘cient vector was green peach aphid.. SRR A T

In the preliminary experiments several species and varietm'

iesywere tested on resistance agalnst aphid, Acyrthosiphon o=
nobrychis. Some of thenm revealed a small resistance in this
respectsomest with metasystax icforte gave not a promised re=
~sultse '

D e t a 1 1led r e p or t

: 1 Introduction ‘ ‘
The virus diseases of leguminous plants have been a sub~- ‘
\3eet of many studies and many good reviews have been published
soofar /Zaumeyer and Wade, 1935, Plerce,
1934, 1935, Wade and Zaumeyer 1938, W 81s 8
1939, Ainsworth 1940, Mas tenbro e k 1942,
7aumeyer and T homas 1947, 1948, 1950, S k 0 't~
land and Hagedorn 1954, S we'nson 1954,
1957, Kreitlow and Pric e 1949, Johnson
1942, 0 s wa 1 4 1950, ,Mangli‘t*’z' and Kreilt -
1 ow 1960, and other, e

Most of publications dealt. however with diseases of beans
and peas, properties of cause agent,’ varietal reaction and
considerable less with forage legumes, .

Critical investigations of insectmvirus relationships
have been made by O s b. o r n, 1935, 1937, for two pea viru-

e
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. ses, and Zaumeyer and Kearmnsy, 1936, for bean
) mosalc., More recently the insect—vector relationships were
inveétigated by Skotland and Hagedorn, 1954,
with pea streak virus;, S we n s o ny, 1954, 1957 with Dbean
yellow virus, and by Manglitz and Kre it low,
1960, with alfalfa and bean yellow mosaic viruses.

We have however a limited knowledge on many aspects of
insects vectors=virus<=host plant relationshipsy; so the aim of
these studies is to gather more informations on the following
question:. S . o -

1. what species of aphids occur on various forage legu=
mes and which one are important vectors of the different vi-
ruses such as bean yellow mosaic, red clover vein mosaic etc.?
| 2, Are some aphid species more efficient vectoxrs of
these viruses than others@ ' : oy

3. Are the vectors involved capable of transmitting one
or moré viruses simultaneously when several occur as mixture
in a plant? _

, 4, Do vectors other than aphids transmit the nonpersis-
tent viruses commonly associated with forage legume?

Do Are the}e plants within populations of forage legumes

~s resiftant to the most commonly found aphid species or other

' vectors transmitting the viruses in question?

We believe that information gained in experiments will
help us im.devising of control measures against some séerious
virus disease of forage legumes decreasing how yielding and
persistence of that crops. '

20 Materials and metheds

Observation on insects fauna of alfalfa and lupine crops.
The observatlion were carried out in four localities, namely
Naramowice, Swadzim /sampling of insects occurring on alfalfa/
and ZZzotniki and Kowanowo /sampling of insects from lupines/.
The observations of fields in above mentioned localities were
started as early as the third decade of April and were conti-
nued at twoweeks—intervals until the end of October on alfalfa,
) or until the mid of September on lupines. The samplings were
,* made by means of a standard insect sweep nét, a cloth bag

CONFDENTIAL B
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of a diameter of 30 omy and a 1engt £ 45 cm. Whe‘sﬁick was - -
69 cm long. One probe contained 25 si giea sweepings, the day= ’
sampling included the 8 probes. The catched insects were in- .
activated in the field by means of the methods described by “
Chemsak;, 1957, The'counting and separation of insects
-in the taxonomical groups /species, genera/ were made in the
laboratoryo For the purpose of discussion the occurence- of
specimens were estimated by means of four-degree scale, name-
1lys 1 = low occurence 1 to 50 insects per 100 sweeps, 2 = mo=
derate occurence = 51 to 100-ingects per 106-sweeps, 3= high
ocourence ‘= 151 to 500 insects per 100 sweeps,; 4 = very high .
occurence - 501 or more insects per~160 sweepsa . )

"~ In order to get some biological data as well to have a .,
sufficient number aphids used in the transmission tests the

10 species of aphids were reared in special insect~proof ca=

gése Two kinds of cages were used in our experiments, the first
was a modified wooden box, with walls from nylon gauze glass .
and felt plates, as described by M 1 1 e ry, 1955, the se=
cdnd“was_a;@ylinder magde from wire-and nylon gauze, this type

of insect—cages was made in two sizes, one: 28 cm of g and =~
70 cm in hight, second: 39 om in § and 90 om in hights During -
‘the unfavourable development conditions /winter/ the ‘cages e

with the aphids colonies are kept in the glasshouses and the
artificisl source of light is used to give the more convenient
conditionS'for’the;plant and aphids dévelopmento During the
normal vegetation season the cages with reared aphids are
kept depending on actusl conditions of the weather outdoor
or in the halfopened glasshouseo |
- For the transmission tests wevused_the small plastie ca=
ges as were used by Sy 1l v e's‘t e r or small 1émp*g1asses
of different sizes, All the transmission test were conducted
in glasshouses in which the temperatures were;képt between
50-27%C, A culture of yellow bean mosaile virus from infected
~ sweet clover planf collected in GorZéw Wlkpo, was secured:by -
'T Bo G T e la, A common cucumber mosaic v1rus was colleoted
from diseased lupine plant and maintained in the greenhouse
in lupine, The test. plant were grown in small flower pots
filled with a sterilized garden soil, |

- 4 = : %
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Numerical data. on insect fauna ococurring on lucerne cfop, at Naramowice /District
Poznafi, Poland/ durin season 1962 /single.

T e e e e v o s o

| Date of Homéptera Heteroptera Coleoptera 2
| Sweep . . o "Penta- cul ; j
,2 sampling Aphididae . Jassidad Miridae tomidael Curgu ;gnidae o ,‘ocher
i AoONO= |Aofa= Moper—)Totri= Lopubel-a,1i- Si=! Apiod Phy— |Ceutod ‘
' brychisibae | sicae |folii scens ! neo= -to= 8D, tono={ rrhyn< it
! BodoFo [Scopol Sulz. isspomas. Reut. § latus na mus . j chus 3
i culata Lopra— Goezg SPo . {1 8ps lsps
Monell -tensis : A
Lo i §
2440 90 - - - 20 80 27 - 11700 40| 52 12 | 544
865, 270 1 = = - 54 120 43 =" 11531 341 75 27 - 49 y
22656 410 + - = 72 180 - 30 - - 200 481 112 = 32 i
6060 1700 | "+ -+ - 80 273 53 12 284t 37 73 7 70
22060 4000 § ++ - 17 65 315 44 24 315 49 60 - 47
4570 3000 § ++ + - 45 371 39 31 295 63 54 - 30 i
19670 3500 ! ++ - 8 61 305 64 27 215 . 55 33 - 63 3
3107 3900 § ++ - 13 70 323 28f 19 340, 28] 72 - 81
13.86 1200.; + - = 38 247 §+ 34F 24 | 207 17 43 = 45
27.80 720.% + + 21 53 253 12 - 43 1744 - 82 - 37
13090 ° 193 § + - - 45 286 16 31 150 5§ 45 - 61
2809, 70 | - - - 63 156, 10 1 350 4 57 - 54
166100 35 - - - 18 21 1 - 14 3 70 -’ 44
31.100 110§ - - - 17 45 - - 45 2 32 - 27
————————— S = === Bt -ttt === _-"‘===q’='—"""-—"====== ======5ﬁ
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. T able
‘Numerisal data on insect fauna occurring on lucerne crop, at Swadzim. /Distriut .'Pc’:z',nam,j

2

e
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Poland/ during season 4962 /single data originated from 200 sweep samples/
I Date of Homoptera Heteroptera “Coleoptera | uE%
i Sweep ' A ' - Penta=| - === === Lo
! sampling '_Aphididae Jassidael Miridas tomidas Curculionidae otherd
i Asono=| Asfa=|M.perd Totri- Lopube= Aolic si-| Apiod Phy= [Ceuto- .
H brychig bae !sicae! folii scens |neo= to=! 8pe ! tono=irrhyn- '
i "Bo8oFo ! ScopoiSulz. | sspoma= Reut, latus na mAS chus !
i ’ culata Lopra= | Goesze SDo SPo [ S5Po- i
i Monell tensis 3
il - Lo -
] ;-
i ' - - e i
i 24440 63 - - - 42 67 30 - 203 501 24 - 51
i 8650 157 - - - 40 109 34 - 315 42 66 17 47
1 22,5, 500 - + - 37 94 28 = 243 371 58 - 72 &
i 5560 1400 + - " 27 53 178 62 - 197 63 74 - 60 &
I 22,6, ' 3000 ++ - = 55 - 302 42 - 248, 301} 112 - 53
}l‘ 4570 - 2600 ++ - 15 76 270 38 - 184 44 | 100 = 27
11907, 5000 ++ - - 51 283 90 15 300 62 | 207 . 27 84
!l 34570 3200 + + 24 49- 245 75 - 2700 421 92 - 60
1 1308 2000 + + 4 64 300 40 7 3015 271 124 - 57
1 27080 980 + - ;- 22 247 49 11 217 144 .98 - 81
11309, 230 - - - 10 198" i2 10 210 7 81 - 73
: 2869, 148 - - - 28 163 17 12 1190 61 64 - 45
i 16610, 150 - - - 9 170 7 - 110 =i 70 . - 30 ¢
31010, 72 - - = 27 53 - - 28 3 43 - 29 -k
= SRS ESERSNISSTSS e s ] =EEoREms L] ==——-—-——=——J"-——=-— "-'"L—'-'::':gé :
g ) -
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Numerical data on insect fauna ocsurring on luiﬁiné"croﬁ, at Kowanowo. /District
_Poznaﬁ-, Poland/ during season 1962 /single data originated from 200 sweep samples/

St f 1

=

fablel3

) T == = 5
I Date of Homoptera Heteroptera . Coleoptera . .- .- }2 .
et nidi i iirida Penta- 1o, rculionidasich idas !
“ sampling Aphididae Jassidae Mir_ dae tomidge jCUTCU an ae Vryssmellrdah, i
:E Asono= 1 Asfa=d M,per-! Ascras= -iL.pra= L.pu= . {Sitona; Phyto=-|Cassidapne~, ,?
W brychisj bae sicae jcivora tensis bes-— SPs nomus bulosa" Lo gg
H BodoFo {.Scopo Sulze Lo céns : SPe - - ]
i Reute i
1t
i " - i
i - _ - .
23,5, 410 - - - 47 112 - 147 | 64 10
b 9.6 1700 + - + 82 -300 17 240 80" 27 %
i . . - . i
I 26060 - 2000 ++ 1+ ++ 58 237 28 307 {-98 38 o
13,7, 180 § 44+ 4 -+ 60 190 - 47 170 .72 43 ;
i 2747 - 1o+t - + 53 210 29 190 | 64 24 i
I 13,8, - - - - < 81 13 60 1 37 12 :
i§ 27486 - - - - - 47 7 22 12 9 i
M 13,9, - - - = - 18 - 8 17" 5
R.;_...____—__ s g o e o S o s e 3 A S A ko S S i S it e e e o o s v S e S 02 S e e B i e . oo i 2 i e i o e e s S e e S e e 0 e ol mo o e e e et e e s e s ]
" —————————— == = Pt~ Pttt S pnd ) - FEeRSRSERNTEN TR EETEES= oI omm oo stan oo s am s
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Table 4

Numerical data on insect fauna _occurring on lupine crop, at Ziotniki /District
Poznah,; Poland/ during season 1962

I T e e e T L e 2 ESEREESES e N e e B = =2

i Date of Homopterxra Heteroptera Coleoptera

}{sweep : . : o s s Chrysome-=

1;sampling _Aphidi&ae : | Jassidae| Miridae| Pentatomidae Curculionidae - lidaa -

ﬁ Aoono= |Asfa= | M,per-!A,crac - -1 Lepra= : Sitena [Phyto= | Cassida

u brychisibae sicae {civora . tensis 8P nomus nebuloss

:} A 'BedeFo N Scopo Sulz. L‘og ) ) } SPe Le

' . . ) Lepube~ -

i ) ) . scens

b : ) . _ T C .1 Reut,

1] s : ; ) : N

l 8o5e 215 | - - - 33 175 .0 - 170 | 91 -

| 2245, 174 1 + - + 50 | 203 - 240 1100 | 83

1276, 1 472 ++ + ++ 55 1 127 . 13 310 158 29

il 28060 1200 | 4+ + 4+ | 40 192 27 207 | 117 61

112,70, 1 370 | ++ + -+ 57 114 43 . P 123 | 83 . 41 .

| 26676 112 | =+ - + 62 91 51. 147 75 b 27 .

i ,

ﬁ 13¢86 - - - - 34 70_ : 22 74 43 13 -

i 29,8, - - - - 17 41 13 53 47 17

i 13,9, - - -y - - 39 - 29 20 -

P == == ==='l:======4 B e e e e - o e
N . . . . - T . . . .

= ¢ 5 . . -
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_ ~glfalfa and lupine CSrops. :
Results of field observations and samplings are tabula=
ted in tables 1 to 4, Tabulated data represent the numbers of
individuals of each species of insect ox insect group that we-
re caught by 200 single sweeps. There are however three exgept==
ions, namely: Aphis fabae, Aphis’ craccivora, and Myzus persi-
cae, Occurence of these specles were estimated without count—
ing, sign + = single individuals were observed. .
Data in tables 41 and 2 indicate that the most numerous
'specles occurring on alfalfd crops were gresn pea aphid Acyr-~
thosiphon onobrychis BodoFosy with the maximui of appearance
in the end of the second decade of Julye At the same time
about, were observed the maximum in-the incidence of indivi-
duals infested by Aphidius ervi Hale The aphid species: Aphis
fabae and Myzus persicae were not numerous and Terioaphis tri-
folii rare, From the three observed species of tarnished plant
" bugs most numerous was Lygus pratensis L. Amidst the weevils
most numerous were specles of genus SitdnanGerm., not so nue
. merous were the species from Phytonomus and-~Aplon genera.

' Data in tables 3 and 4 indicate, that most numexrous
species observed on lupine ¢érops was also as on alfalfa crop
the green pea aphid, However, it reach the maximum of appea-=
rance during the June with the peak on June 26, from that date
we observed a rapid decrease, SO one month later this species
has dissappeared completely. The second speciles that occured
numerous was black bean aphid /A, fabae/, it was observed
from beginning of June until the end of July with the maximum
in the middle of July. On this crop also the vetch aphid /Ao
craccivora/ was at the same time as A. fabae. Myzus persicae
very rare observed, The leafhoppers were in appearance, and
were observed only until the end of July. Through the all in-
spection the moderate occurence o¥ tarnished plant bugs, as
well weevils of Sitona Germo genus, The other species was not
S0 numerous, '

bunrwen AL
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The development of peauaphld /A@yrthosiphon oaobrychis BsdoFo /
- on various Polish varieties of 1upines

D e T Ry

Explanation: The numbers in the table include the total

quantity of nymphs and adths on the six
test plants.

b/ Resistan@e in lupines against the green ea aghid
In tables 5 and 6 we tabulated the results of two tests

@n;antybioti@al properties of some varieties of Polish lupines,.
vIn'the'first'téét the nine, in the seéond‘twelvewvarieties
were testedo The varietieés: Gorzki from yellow, Wielkopolski
Gorzki, from blve, and Przequowskl from white group of lupine
revealed some resistanc@ as were measured by completely stopp=
ing of.development of aph;d'populationo The second experiments
confirmed these data, and revealed similar resistance in yellow
“lupine waro Oborni@k:i9 and in white lupine variety Przequow«

'ski Wczesnyo

- 40 =

vfgggg.—;ggg—::;—;;::aﬁ; uuuuuuu ?uaj.mufnwr_m@xg:gzxzz RN EIEERS ISR RSEaRE TR "

i Days of obser—=-| 112t 3} 4 5i -6} 7| 849} 10} 11 § 12 ] 13 i

§~-« wvation R TR B T S S . . . il
uVarieties,.. |

&:::=3=:===gw==g4ggaw,ng U NI S NUUSN YENY ST TSP SN NI SR—

i Yellow lupine n ‘

iv,Sodzlak 64 619 96112111581274 1386 {518 1663 i

‘,: voPopularny . | 611312614 741-9111452401341 la6s 560 1

i v Pom.Pastewny | 6112} 45 1081149117912631359 1483 13533 |

! y.BielePastewnyl 612l 31 2751 106016712921334, 1424 1453 b

ELI&Q_ yekd 81828 101121482201 198la20 1300 f3g0 U

§iv Express /6 &L;Zﬂ’ “59 ‘69mid5 133_@§%a 23t 1263 i

%Evoaorzm &9 13 o) zoigalocelocg Loso Lo

BEue :lupine | Si00t 0 R ! B ST BN i

e &;g'delkgGorzkl 66 - - - -l - - - ﬁ

3'wh1te lepine | "} '} .| 'ﬁ

prsPreevedomsmj oA A e A N ool ma o b

SO ' o .
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ClercicdflAl Table 6

Theidevelopment of pea—aphid /Acyrthosiphon onobrychis Bod.F./ on various
, Polish varieties of lupines

mmmmmmme e s om o = AT s me e s o S T S Y S o o e T i A

i Days of obser— | 11 2§ 3t 4 gl 9 | 10} 111213} 14 151 16| 17

‘é vation - ~

Yyarieties
g

5
O
~3

%Yell@w.lupine . :
bargSTodziak 12 132 147l 62| s9l447}432§152 1181 120412001237 52 } 242 | 2451 245 1246 &
I voUszyeks gl 15] 350 7ol 8711031129163 198" |247 (2281232 ip43 | 253 1 2521 250 240 !
¢ iy,Biel.Pastewny |11 129 148l 65] s2l100l444l1261144 {155 1162162 [160 | 1601 1501 179 1182 .
! v, Pom,Pastewny | 81191 32| 58] 70i-868-9311031105 l1reYr1a8liz9 his 142l aka | 143 b4t
i v Bxpress 451 20 140l 59b 711 9zlqoal1e9 s J1e7Tez ez hiog 14511 149 138 1138 .

8

8

bL

Y ¢yPopularny 43 1221 291 371 44j-471°52 1" s" 6217651769 69 | "73 -75
i v, Gorzicl 41 1430 438 45) 42b 12l 10l g0 140t 10ttt gl gt 81 -7t -7 &
iBlue lupine : : I - SR A ’ . -

LveSzybkpedny 18 l11] sl 70l 120 18l 20124129 132106141042 | 40} 40, 40 L 40 4
iv,Obornigkl glial45) 141 297) 8] sf 4l 24 4 4t 44 4b a4y 44 4 41 1
lvouielkoGorzlet P otadlasl ol 6l s gl i 4 palaj=lal =l =0 =1 = |
lyhite lupine R G IR B B o , ;
iy Prosbedowski |8 f14 {14{ 16} 18} 20] 12120122 foaMoatotjoal 494 194 19 149 |
gveprzeb@wf:zesnz_f 8 ‘_33L>z5 16} 16] 21} 18147 115 ff KRN el “2::“

Explanation: The numbers in the table include the total amount of theenymghs and aduli
aphids on the eight test plahts. Sign "x" meant, that this time oocured

the sexual generation, S ey
v Ji\lﬁﬂm AL
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Table 7 s
Transmission of bean yellow mosaic virus by 3 aphids spescies S
‘ from different plant sources te variopus plant speciles
. gggggﬁzggﬁE%%%ﬁ—?%%g%%sé%gr:%m%é%%ﬁﬁég%zggg;g,“mr,;,cg;e;,;i«"—.;'gau;._.._, ss?;gvgsggﬁeaaaqg
- ! Species © | Source - est plant ) mota1
v of | plant | 9fa1fal bean |lupins pes . A
j aphid j° : X H
oo e o oo g i o e s i3 s g s s it sl e e s s i 8 e e i3 s S e ) o e Lr 4 D T D A e G2 LD (.53 D A A TP D ST A 0P et M P o srei sk WA o v o
g‘imwﬁmﬁ =========== EEEmEmanss HE==== 37-“?7-'”3‘5“5“—"? ~~~~~~ qFEEEEm=E e e "Wi
il . : ]
4 : 0 2 1 1 4.
A  alfalfa ! 70 10l 9 8 371
it : ‘ . - - . LYl
] o = . , o
i 0 4 .6 5 15
i Myzus persicae lupine | = S =5 < 5
i | o | 8] % 19§ 37
it b =y e i |
]E - . N - ) - g A
: 0 4 3 4 11
i & 2 & 1
i pea 70 t0 1 10 10 40 !
g?ﬁ:::;::;':::z;zz:s;ggsk“z;;s&wasi St Lt :&m;;ﬂ.z&sggﬁamz: B 2 2% EE 3 ’:“‘*'i%
] _ _ . : o ) : T
it o : o 0 0 0 0 0 !
i alfalfa = = = = <.
i . : 10 ¢ 10 10 9 39
gs o o - T S no - P }!
i Aphis fabvae lupine 8 2 & 3 A
UAP _ S R 70 1701 7o 70 50 |
: 3 . . ’ . boas
: i o e % A
: o - 0 4 - 2 2 '
4 pea. . 2 & 2 2 é |
F : 10 10 10 10 40
S R e : e s zrenssdoregieionnsaedeaomoms ks e g )
[t - g . ’ >
i lfalfs = e = = =
ﬂ alfalfa | 95 To |- 70 g 38 |
i . e , N : ]
1 Acyrthosiphon : o Q2 - _%; R 8 5 4
~ ! onobrychis lupine 3 oy “To IO G  %s
Cl _ o ; ; '».‘ ‘. Af
L . | 1 .
o ’ o ' s 4 2 7 3 2w
! I pea 10 fo ] 1 10 40 !
T'::—";ﬁﬁ&:ﬁ:‘:‘-;ﬁ;%'m‘:ia’d S S R R R M R R R S B RS PR SRS SR “"“""‘}‘:’;’-?"‘“’“‘"'”"“%““‘i"’:""ﬂﬁ
: - total g 24 119 21 64l
. , - 90 88 88 -85 351 4
bossnmzossssessrabusessessadbemnca e BB B3 RS SFESERER: *”4““9;“;““9_@22f32::#$§&

Explanations x/ numerater is the number of infected plants,
' denominator is the number of the tested
plants used. '
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of Various trapsmission tests S e o
Table 7 indicates the results of test on transmission of
3 beah yellewjmesaic’virus:by green peach aphid»/Myzus persicae/,
black bean aphid /Aphis- fabae/ and green pea aphid /Acyrthosi-
phon onobrychis/, using three sources of virusy, and four test
~plant species. The best vector was Myzus persicae, the Aphis.
fabae and Acyrthosiphon onobrychis was less efficient vectors.
It was impossible in that test to transmit BYMV to alfalfa.
plants, independent of source of virus used and vector invol- |
ved. However we ‘get transmission fromznaturélly infected alfal-
fa to 2 bean, one lupine and one pea plant with My zus persicae o
~as vector and to one bean and “one rea plant with green pea a-.
~ phid, but not with black bean aphid. Iupine and pea plant were .
. about equal as source of virus, As the test plant, Dbean and pea
, was a slightly better than lupine plants,

..............

v , . , S -
Results of double transmission tests with bean yellow
mosaie virus and cucumber mosaic virus by three aphid
spegles from doubly infected lupine plant to lupines

. - as were established by subincoculation to bean and  jim=

: : sonweed plants S I
“¢ & Species of aphid : Numbers of plants infected ,with Number i
[y . N ) . ] H
| 4 - | Bymv- | cwmv- BYMV-+CMV plants i
. oo me e mm S - T ¥ PO nz::::z:&m::::z:r_::zﬁ z:-:::-..—.:::szzzszz.—.ﬁ
i - Myzus persicae < "‘3‘"'"'g5'ﬁ""'*"'1'ﬁ”"""’ﬁO“"g

| — . - . . )
o ) , _ , oot}
i Aphis fabae ' lofc e 3ol A 10 -
o = ' : e u
I Acyrthesiphon - _ b : n
i ' onobrychis . 4 2 . o - 10 .
e R ‘;—:zu:z:::sz‘::zw%m;} T Y T ~_~'==.===.======'

In table 8 we tabulated the preliminary experiment on

déuble transmission of viruses from one source plant. Because

it was impessible to distinguish symptomically the results of
transmission were measured by subinoculation to indicator... ...
plants, beanb/Phaseolus vulgaris/ and jimsonweed /Datura stra—..
moniﬁm/o As indicated the data in table 8, the double transmiss—
ion was sﬁccessful only in one case with M. persicae as vector.
In the other instances the aphids transmitted one of twh virue—

" CONBITIAL
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‘ses existed in source plant or failed to transmit any virus.
The lowest rate @f‘trénsmissionfwas.ebserved with black bean
aphid /Aphis fabae/, slightly higher with the green peé aphid ¢
- /Aeyrthosiphon onabrych‘zs/9 and the highest with peach aphid
/9 from 10/,

- Table 9

Results ef transmission tests with bean yellow mosailc
and green peafh aphid /Mo er81cae/ to lupine plants
spray@a with O 05 Metasystox i~forte

msmersman e an s ”M”m';,-"'mmmz::zzm::mzz::m;:::=;::“f“~~*“‘~f S S ]
I Source feeding .24 hrs 2 min, | 24 hrs 2 min. |
L i - : e e i -4}
i Test feedin 30 min, | 30 mino, | 24 hrs | 24 hrs |
éa :i‘ e P % 4 2 EEIEININ IR RRNIRERSNIR R "&.;‘.;m QQQQQQ s asaalim s E:@;ﬁ::::‘gg;
s A e Kk Sl AT
n Start with test éx/ o d" 5.0
n feeding: 24 hrs. To - ?O 70 70 ﬁ
{gafter treatment ‘ - ' A A i
52 72 hrs aft 1 R | &

2-hra after . :

E . _ .
i treatment the %O~ %O %0 %O i
i test plants S - 3
" . . - It
: -u . K
Untveated plants 0 & 1 5 i
“ 10 10 10 10 t
:mnx:&;g;:ax&m:mz:gm S R N N N T N N NN S TN RIS I NSRRI SRR

[N

x/ Nmmeratow As,the numberxoL pl anus infected, denominator
is the number plants used.

Results @f‘smallcscale ﬁrgﬁsmission experiments to sp}ayg
ed plants tabulated in table 9, indicate that the spraying
with 0,05% Metasystox j~<forte was a little'value in preventing
viruliferous apwid te”transmit'virvs, and even in some in—
stances increased the ratio of transmission of bean yellcw
mosals virus,

In table 40 we tabulated data concerning some re81stance
of varieties to infection by bean yellow mosaic virus. Only
one variety of lupines was resistant to infection,; namely Ble~
lafhski Péstewnya The high susceptLbility has been observed‘

| - in the varieties than has been revealed some degree of resis—
l “tange agains+ the green pea aphid in the othar experlment5e

2

el
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CONHDENTIAL

Tsv*, ' Transmission of bean yellow mosaic virus by green pea
‘ R aphid = Acyrthosiphon onobrychis from infected bean to
S . several varieties of Polish lupines

Lable 10

i . : number of blants .. 1 Per cent o
i Variety of lupinse - . : B
k,.,..., oo~ infected: jinooculated tranggiss W
i - - : ~ 4
. ) - . BN .
g‘Ao Yellow lupines - : ; 1. ﬁ
i Pomorski Pastewny 2 . 8 25,0 "
' Popularny 1 8 12,5 i
i Express 3 8 37,5 ¥
N Gorzki : 1 8 12,5 I
i Bielanhski Pastewny 0 - 8. .0 I
it Stodziak i 1 8 1245 !
I Usazycki : 1 _ 8 \ 12,5 i
- E Bo_Blue lupines : - : ' ]
' N ' ’ o
¢ I Szyvkopedny : 3 ‘ 7 : 42,8 1
i Obornicki. 3 6 50.0
! Wielkopolski Gorszki 2. 8 o i
i , :
'Co White lupines O D o | ﬁ,
! Przebedowski - 1 ; 8 12,5 ;;
" Przebgdowski Wczesny 2 o 8 25 O o

v

e . dévToxicitg.tesgs'

In table 11 where are some data on influence of diffe-
rent feedings period on sprayed plants on subsequent survival
of aphids. From tabulated data it is clear that one half a
hour stay on sprayed plant have had no toxic effect to aphids
after giving them access to healthy plants, but the stay one
day long resulted in the high mortality in the first day after
treatments, the toxic action of metasystox deereased, and on,
third day after treatment was only abbut one half of that ob-
served after 24 hours posttreatment,

e,

'y
b
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)

Mortality of aphids fed success;?ély on healthy, sprdyed
' ‘and again on healthy plants of lupine

~

/
. e 05> o3 T P s DD TR I T WD T3 G WD e S T D SR S A3 e £33 OW T e i o o £ e WD e Dy £ K50 gerg King S GRS e S 4S9 ST £UD ST e I N G 0N B S% o - o

- B - . : R ~ - S |

. -§ Healthy feeding. . -~ |.24 krs | 2 min, | 24 hrs | 2 mime § -

A;%ﬁz#é;zé=#é?=:;;éé%éﬁé%é#éﬁ::?;%;n=£=é:==?=:======?=g=====géé§

- W PEST FEEDING. .. . - | 30 mim.} 30 miny | 24 hrs ! 24 hrs !
) = - SRR S e e

- I gtart with test feedingl O - [¢] 164 183 .-

- §24'hrs after treatment § 100 " { 100 1 {100 10021':‘H

Bl W - . : — - : .‘ R - - _‘ " .
i 72 hrs after treatment | O 0 1264 1123 t
M _ - {4100 - {100 - {100 : {100 . o §

x/ numerator 1is thé number of dead aphid, denominator is
the total number of aphid in combination.

e oo . 4, Dise¢ u 8 svi u'n

‘Observation presented in the foregoihg chapters afe‘not
~ 'yet complete as studies on lupines are still‘carriede There- oot
' " fore is difficult to discuss some aspects of these studles. | '
' The some fact however may bve poiﬁted now., Observed in the

Pield aphids species are vectors of bean yellow virus, as .

" well cucumber mosaile virus, both observed frequeﬁtly-en.lua-

pines. The lupines are sources for infection of vegetable -

" beans and peas, since the virus was easily transmiftedAfrom
lupine as source plant to bean and pea plant. The alfalfé"
plants are resistant to infection by BYM virus,»putfin the
field the infected plants can be found. The investigations

“oonfirmed_several;data'known from.earlier experiments carried
out by other scientists, however from the phytopathological

-gtandpoint some interesting'record can be nbted, it is g ..
finding a considerable resistance against aphids, in severél
varieties, o ‘

-

P

~
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5, C on ¢ 1 usions

-

. - TThe resﬁlts of the present studies give too scanty and
iheomplete pieture of the insect-vector-plant=virus relation-—
' ship. On the other hand they point out some differences in
- efficiensy of different aphid species as vectors, as well some
heterogenity in response of lupines to virus and or to aphid
infestation, S
Investigations made, of course, did not solve any main -
problem as it was impossible in respect to the short time they
were carried., However they increased our knowlédge about in-
sect fauna of lupines and alfalfa in viecinity of Poznah, and.
brought findings of some resistance=sources agalinst green pea
aphid, the most ﬁumerous aphid of Polish forage legumes, .-
The other results of our studies will be of great help in
further studies on the projeeto_

.....................

6. Plan of. w or.k

The plan for the second year of our investigations, a pe-
riod from January 1, 1963 to December 1963 lincludes completing
— and starting the following problema.
, ' 1. Further studies of field of alfalfa and 1upines on en-
- tomofauna, and specially the sucking ingects,
2, Starting with field observations of clover field in
the same direction.
3, Detailed studies on double transmission in lupine.
4, Studies on efficiency of some aphid in the transmiss-
ion of red clover wvein mosaic virus, :
50 Detailed studies on double transmission in red clover.
6o Continuation of observation on parasites and predators.
7. Rearing of some Jassidae specles for use in the next .
years experiments on possibility of transmission of nonpersia
. stent viruses by this group of insects, : -
8, Searching for resistance against vectors in forage
legumes plants. '

&%ﬁﬁ‘ﬁm’&.
///
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